Iron homeostasis in astrocytes and microglia is differentially regulated by TNF-α and TGF-β1.
Abnormal iron homeostasis is increasingly thought to contribute to the pathogenesis of several neurodegenerative disorders. We have previously reported impaired iron homeostasis in a mouse model of spinal cord injury and in a mouse model of amyotrophic lateral sclerosis. Both these disorders are associated with CNS inflammation. However, what effect inflammation, and in particular, inflammatory cytokines have on iron homeostasis in CNS glia remains largely unknown. Here we report that the proinflammatory cytokine TNF-α, and the anti-inflammatory cytokine TGF-β1 affect iron homeostasis in astrocytes and microglia in distinct ways. Treatment of astrocytes in vitro with TNF-α induced the expression of the iron importer "divalent iron transporter 1" (DMT1) and suppressed the expression of the iron exporter ferroportin (FPN). However, TGF-β1 had no effect on DMT1 expression but increased the expression of FPN in astrocytes. In microglia, on the other hand, both cytokines caused induction of DMT1 and suppression of FPN expression. Iron influx and efflux assays in vitro confirmed that iron homeostasis in astrocytes and microglia is differentially regulated by these cytokines. In particular, TNF-α caused an increase in iron uptake and retention by both astrocytes and microglia, while TGF-β1 promoted iron efflux from astrocytes but caused iron retention in microglia. These data suggest that these two cytokines, which are expressed in CNS inflammation in injury and disease, can have profound and divergent effects on iron homeostasis in astrocytes and microglia.